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PLAN:

pN- elastic scattering . Data and    parametrizations of pp amplitudes <3 GeV, >3 GeV 

Glauber theory of pd- elastic scattering   at  0.1-3 GeV 

Results of Glauber calculations of spin observables pd-elastic scattering  at  3-50 GeV/c

Quaslielastic scattering  pd-> {pp}(1S0)+n  and complete polarization experiment

Spin-dependent pN-amplitudes  in search of T-invariance  violation in pd-scattering

Conclusion



NN-forces  is  a  basis of  nuclear physics .
It  is important to study all their  components, 

including  spin-dependent terms  at low and high 
energies via the spin amplitudes of the NN 
elastic scattering 



PP elastic scattering
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A. Sibirtsev et al, EPJ 
A 45 (2010)357





A. Sibirtsev et al, EPJA (2010): full line – pp, dashed – antip p.



A. Sibirtsev et al, EPJA (2010)

R- real-to-imaginary part ratio.
A problem with  antip-p theory: no zero 

PROBLEMS



O.V. Selyugin, Mod. Phys. Lett. A 27 (2012) 1250113 
A problem with  dispersion  relations at 5-8 GeV/c . 
anti p -p
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P. Gauron, B. Nicolescu, O.V. Selyugin,PLB
397 (1997)

( See talk  by A. Ljvov)
Oscillation effect



pp- helicity amplitudes
A.Sibirtsev Regge
parametrization 
(Gaussian 
parametrization) 



pp- helicity amplitudes
A.Sibirtsev Regge
parametrization 

(Gaussian parametrization



pp- helicity amplitudes
A.Sibirtsev Regge
parametrization 
(Gaussian 
parametrization

https://www.hepdata.net/record/ins113043

A.Gaidat et al. Phys.Lett.
B61 (1976) 103

https://www.hepdata.net/record/ins113043


pd elastic scattering











D. Mchedlishvili et al. (ANKE@COSY) Nucl.Phys. A977 (2018)  14



M.N. Platonova, V.I. Kukulin, EPJ A (2020) 56:132



Glauber calculations of the  d\sigma/dt for pd-elastic
at ISR energies  sqrt{s}=53 and 63 GeV
G.Goggi et al. Nucl. Phys. B149 (1979) 381



R=A_yd/A_yp Yu.N.U, C. Wilkin, Phys. Lett. B793 (2019) 224,

R ≠2/3  is sensitive to  spin-spin NN terms

pd-pd



pd-> (pp)+n, E_pp< 3MeV, 1S0   ANKE           
D. Mchedlishvili, et al. EPJA 49 (2013)



d*(2380) dybarion 3PJ +=



RESULTS OF   pd-pd CALCULATIONS 
within THE GLAUBER THEORY

FOR  SPD NICA













Quasielastic scattering 

1
0{ }( )p d pp S n+ → +



J. Haidenbauer, Yu. Uzikov, PLB (2003)





Complete polarization experiment  gives:  
* *| |,| |,Re , Imε β εβ εβ



dd- elastic and quasi-elastic scattering



Search  for T-invariance violation in 
double polarized pd - scattering

(see  also talk by N. Nikolaev today)



T-even P-even

T-odd P-even , M.Simonius,PRL 1997

Null-test signal:









Thank you for attention!



APPENDIX



D. Mchedlishvili et al. Nucl.Phys. A 977 (2018) 14 , pd-elastic



A. Sibirtsev et al, (2010);
Only 3-4 GeV/c 
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